UNITED STATES PATENT AND TRADEMARK OFFICE 

CERTIFICATE OF CORRECTION 



PATENT NO. : 7,223,571 B2 Page 1 of 32 

APPLICATION NO. : 10/642248 
DATED : May 29, 2007 

INVENTORY) : Paul DeAngelis and Wei Jing 

It is certified that error appears in the above-identified patent and that said Letters Patent is 
hereby corrected as shown below: 



Title page, Item [56] 

Page 4 of "References", Column 2, line 37: After line 37, insert 

the reference — "Construction and Characterization of a Potential Live 
Oral Carrier-Based Vaccine Against Vibrio Chlolerae." Favre et al. 
Infection and Immunity. September 1996. Vol. 64, No. 9 pages 
3565-3570, entire document. --. 

In the Specification: 

Column 2, line 25: Before the word "polysaccharide's" delete "*". 
Column 4, line 14: Delete "syntheses" and replace with ~ synthases --. 
Column 6, line 40: Delete "PmHS2" and replace with - pmHS2 --. 
Column 6, line 45: Delete "PmHS2" and replace with - pmHS2 --. 
Column 7, line 1 : Delete "a short chondroitin polymer,". 
Column 7, line 14: Delete "pnHS, and PmHS2" and replace with 

-- pmHSl, and pmHS2 --. 
Column 7, line 18: Delete "PmHS2" and replace with - pmHS2 --. 
Column 7, line 63: After the word "growth" delete ":" and replace with - ; --. 
Column 8, line 15: Delete "PmHS2" and replace with - pmHS2 --. 
Column 8, line 20: Delete "PmHS2" and replace with - pmHS2 --. 
Column 8, line 26: Delete "PmHS2" and replace with ~ pmHS2 --. 
Column 8, line 34: Delete "PmHS2" and replace with - pmHS2 --. 
Column 9, line 27: Delete "PmHS2" and replace with - pmHS2 --. 
Column 9, line 3 1 : Delete "therpaeutic" and replace with - therapeutic --. 
Column 12, line 53: Delete "PmHS2" and replace with - pmHS2 -. 
Column 13, line 4: Delete "Gal-NAc" and replace with - GalNAc -. 
Column 13, line 55: Delete "ux>f " and replace with - jxg of-. 
Column 15, line 1 : Delete "eithera" and replace with - either a --. 
Column 19, line 4: Delete "PmHS2" and replace with - pmHS2 «. 
Column 19, line 23: Delete "PmHS2" and replace with - pmHS2 -. 
Column 19, line 27: Delete "PmHS2" and replace with - pmHS2 -. 
Column 19, line 41 : Delete "PmHS2" and replace with - pmHS2 -. 
Column 20, line 7: Delete "PmHS2" and replace with - pmHS2 ». 
Column 20, line 1 7: Delete "PmHS2" and replace with - pmHS2 -. 
Column 20, line 44: Delete "PmHS2" and replace with - pmHS2 
Column 20, line 63: Delete "PmHS2" and replace with - pmHS2 -. 
Column 21, line 39: Delete "AX@" and replace with - "X" --. 
Column 22, line 23: Delete "PmHS2" and replace with pmHS2 --. 
Column 22, line 26: Delete "PmHS2" and replace with » pmHS2 --. 
Column 25, line 66: Delete "solution 1% SDS" and replace with 

- solution/1 .0% SDS, followed with 
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Column 26, line 26: Delete "5'-CGCTAT-3"" and replace with - 5 f -CGCTAT-3 f 

Column 26, line 28: Delete "base-pair" and replace with - base pair --. 

Column 27, line 39: Delete "PmHS2" and replace with -- pmHS2 --. 

Column 28, line 36: Delete "PmCS" and replace with -- pmCS --. 

Column 28, line 40: Delete "PmCS" and replace with -- pmCS 

Column 30, line 54: Delete "GlcUa" and replace with GlcUA --. 

Column 30, line 64: Delete "PmCS" and replace with - pmCS -. 

Column 30, line 65: Delete "PmHS2" and replace with - pmHS2 --. 

Column 31, line 67: Delete "4.4." and replace with - 4.4 --. 

Column 34, line 10: Delete "(5 lane)" and replace with - (S lane) --. 

Column 34, line 47: Delete "pmHAS 1 - 703 " and replace with - pmH AS 1-703 

Column 36, lines 33-34: Delete "pmHAS 1 ™ " and replace with - pmH AS 1-703 --. 

Column 37, lines 65-66: Delete "ethleneg-lycol" and replace with - ethlene glycol — . 

Column 38, line 22: Delete "PmHS2" and replace with - pmHS2 --. 

Column 38, lines 40-41 : After "(Dig Easy Hyb)" delete "at 37 C. overnight". 

Column 38, line 51 : After "In order" delete ",". 

Column 40, line 8: Delete "were mutated". 

Column 40, line 15: Delete "pmHAS 1 703 " and replace with » pmH AS 1-703 

Column 42, line 31 : Delete "ANXN@" and replace with - "NXN" --. 

Column 42, lines 34-36: Delete "UDP-GalNAc in analogy to pmHAS transferring 
[ 3 H]GalNAc to HA oligosaccharides using UDP-GlcNAc" and replace with 
- UDP-[ 3 H]GalNAc in analogy to pmHAS transferring [ 3 H]GlcNAc to HA 
oligosaccharides using UDP-[ 3 H]GlcNAc --. 

Column 43, line 21 : After "coir insert a -- . --. 

Column 46, line 32: Delete "pCS" and replace with -- pmCS 

Column 46, line 49: Delete ""swapping®" and replace with "swapping" -. 

Column 49, line 5: Delete "PmHS2" and replace with - pmHS2 --. 

Column 49, line 13: Delete "PmHS2" and replace with - pmHS2 -. 

Column 49, line 19: Delete "PmHS2" and replace with - pmHS2 -. 

Column 49, line 35: Delete "PmHS2" and replace with -- pmHS2 -. 

Column 49, line 55 : After "GenBank" delete " 15 ". 

Column 49, line 56: Delete "pmHS" and replace with - pmHSl --. 

Column 50, line 2: After "Tuner" insert a - , ~. 

Column 50, line 28: Delete "PmHS2" and replace with - pmHS2 -. 

Column 50, line 31 : Delete "PmHS2" and replace with ~ pmHS2 ~. 

Column 50, line 33: Delete "PmHS2" and replace with - pmHS2 

Column 50, line 37: Delete "PmHS2" and replace with - pmHS2 -. 

Column 5 1 , line 37: Delete "PmHS2" and replace with - pmHS2 --. 

Column 51, line 42: Delete "PmHS2" and replace with - pmHS2 --. 

Column 51, line 58: Delete "PmHS2" and replace with - pmHS2 -. 
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Column 51, line 61 : Delete "PmHS2" and replace with - pmHS2 --. 
Column 52, line 1 : Delete "PmHS2" and replace with -- pmHS2 --. 
Column 52, line 55: Delete "PmHS2" and replace with - pmHS2 ~. 
Column 54, line 3: Delete "PmHS2" and replace with -- pmHS2 --. 
Column 54, line 66: Delete u PmHS2" and replace with pmHS2 --. 
Column 54, line 67: Delete "r Hybrid r" and replace with - or Hybrid or --. 
Column 55, line 14: Delete "PmHS2" and replace with -- pmHS2 --. 
Column 55, line 18: Delete "PmHS2" and replace with - pmHS2 --. 
Column 55, line 29: Delete "PmHS2" and replace with -- pmHS2 -. 
Column 55, line 39: Delete "Haase" and replace with - HAase --. 
Column 55, line 40: Delete "Hep2 or Hep2" and replace with - Hep2 or Hep3 ~. 
Column 55, line 43: Delete "E. Coif and replace with - E. coli --. 
Column 57, line 21 : Delete "D Main" and replace with -- Domain --. 
Column 57, line 30: After words "library clone" delete "contain" and replace 

with — containing — . 
Column 57, line 54: Delete "pMCS" and replace with - pmCS ~. 
Column 57, line 55: Delete "Table XXIT and replace with - (Table XXII) --. 
Column 60, line 10: Delete "3H, 1251" and replace with - 3 H, 125 I 
Column 62, line 65: After the word "In" and before "FIG." delete "the" . 
Column 63, line 53: Delete "(BBDS)" and replace with « (BDDS) --. 
Column 67, lines 5-6: Delete "Atailored@" and replace with - "tailored" --. 
Column 67, line 15: Delete "PmHS2" and replace with - pmHS2 --. 
Column 67, line 18: Delete "PmHS2" and replace with pmHS2 ~. 
Column 68, line 16: Delete "PmHS2" and replace with pmHS2 --. 
Column 70, lines 41-42: Delete "orchimeric" and replace with - or chimeric --. 
Column 70, line 60: Delete "xenopus" and replace with - Xenopus 
Column 72, line 47: Delete ""Zap Express"" and replace with - ZAPEXPRESS® --. 
Column 72, line 60: Delete "the-insert" and replace with — the insert --. 
Column 75, line 60: Delete "pmHASl-703 or pmCSl-704" and replace with 

- pmHAS um or pmCS 1-704 --. 

Column 76, line 22: Delete "30 cm;" and replace with - x 30 cm; --. 
Column 76, line 29: Delete "dn/dC" and replace with - dn/dc --. 

In the Claims: 

Column 221, line 38: Delete "combinations" and replace with - combinations --. 
Column 221, line 53: Delete "glycosamirioglycan" and replace with 

— glycosaminoglycan — . 
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In the Sequence listing: 

Column 81, at the bottom of the page: Delete "<160> NUMBER OF SEQ ID NOS: 71" 
and replace with - <160> NUMBER OF SEQ ED NOS: 85 -. 

Columns 219 - 220: After the Sequence listing and before the claims, insert the 
following sequence listing for SEQ ID NOS: 72-85: 



<210> 72 

<2U> 107 

<212> PUT 

<2ll> Pasteurella nultoctda 

<400> 72 

Ser He lie val Thr Thr Phe Asn Arg Pro Ala lie Leu Ser Sle Thr 
1 S 10 15 

ten Ala Cys Leu Va7 ash Gin Lys Thr His Tyr Pro Phe Glu val n e 
20 25 30 

val Thr Asp Asp Gly ser Gin Glu Asp Leu Ser Pro lie He Arg qln 
35 40 45 

Tyr Glu Asn tys Leu Asp lie Arg Tyr Val Arg Gin Lys Asp Asn cly 

5 5 &Q 

Phe Gin Ala ser Ala Ala Arg Asn Met 61 y Leu Arg leu Ala lys Tyr 
»* 70 75 80 
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Asp Phe lie Gly Leu Leu Asp eye Asp Met Ala Pro Asn Pro Leu Trp 
as 90 9$ 

Val His Ser Tyr Val Ala Glu Leu Leu Glu Asp 
100 105 

<210> 73 
<211> IDS 
<212> PRT 

<213> Pasteurella oultoclda 
<400> n 

Ser He Tyr lie Pro Ala Tyr as* Cys Ala Asn Tyr lie Gin Arg cys 
1 5 10 IS 

val Asp Ser Ala Leu Asn Gin Tfir Thr Val Asp Leu Glu Val Cys zle 
20 Z5 30 

Cys Asn Asp Gly ser Thr Asp ash Thr Leu Glu val He ash lys Leu 
IS 40 4$ 

Tyr Gly ash Asn pro Arg val Arg lie wet Ser ljs Pro Asn Gly Gly 

lie Ala ser Ala ser Asn Ala Ala val ser phi Ala Lys Gly Tyr Tyr 
65 70 75 80 

He Gly Gin Leu Asp Ser Asp Asp Tyr Leu Glu Pro Asp Ala val Glu 
8S 90 95 

Leu Cys Leu Lgs Glu Phe Leu Lys as| 
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<210> 74 

<211> 771 

<212> PUT 

<213> Pasteurella multodda 

<400> 74 

Met Asn Thr Leu ser Gin Ala lie Lys Ala Tyr Asn ser Asn Asp Tyr 
1 S 10 15 



Gin Leu Ala Leu Lys Leu Phe Glu Lys ser Ala Glu lie Tyr Gly Arg 
20 25 30 



Lys He val Glu Phe Gin lie Thr Lys cys Lys Glu Lys Leu Ser Ala 
35 AO 45 



His Pro Ser val Asn Ser Ala His Leu Ser Val Asn Lys Glu Glu Lys 
SO SS 60 

val ash val Cys Asp ser Pro Leu Asp tie Ala Thr Gin Leu Leu Leu 
6$ 70 75 SO 



Ser Asn val Lys Lys Leu val Leu ser Asp ser Glu lys Asn Thr Leu 
85 90 95 



Lys Asn Lys Trp Lys Leu Leu Thr Glu Lys Lys ser Glu Asn Ala Glu 
100 105 110 



Val Arg Ala val Ala Leu Val Pro Lys Asp Phe Pro Lys Asp Leu val 
115 120 125 



Leu Ala Pro leu Pro Asp His Val Asn Asp Phe Thr Trp Tyr Lys Lys 



Arn Lys Lys Arg Leu Gly lie Lys Pro Glu His Gin His val Gly Leu 




160 
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Ser lie He val Thr Thr phe Asn *rg Pro Ala lie Leu 
16S 170 


Ser 


lie 
17S 


Thr 


Leu Ale cys Leu val Asn Gin Lys Thr Hi* Tyr Pro Phe 
180 US 


Glu 
190 


val 


He 


\J*1 w Arn i m ftlu Cap* f"T w\ rln Am ft *4« Car* Qrn Tie 

v* i inr a>u Ajtv v»*y >vr vin viu A»p lcu >ki rn# i it 
195 200 205 




Am 


y in 


Tyr Glu Asn Lys Lcu Asp ilc acq Tyr val Arg Gin Lys 
210 21S 220 


ASP 


Asn 


Gly 


Phe Gin Ala Ser Ala Ala Arg Asn Met Gly Leu Arg Leu 
22S 230 235 


Ala 


Lys 


Tyr 
240 


asp Phe lie Gly Leu Leu asp cys Asp Met Ala Pro Asn 
245 250 


Pro 


Leu 
2S5 


Trp 


Val His ser Tyr val Ala rtti Leu Leu val Gin Lys Tyr 
260 265 


Glu 
170 


sin 


Lys 


Leu Asp lie Lys Tyr val Arg Gin Lys Asp Tyr Gly Tyr 
275 280 285 


Gin 


Leu 


cys 


Ala Val Arg Asn Leu Gly Leu Arg ttir Ala Lys Tyr Asp 
290 295 300 


Phe 


val 


ser 


lie Leu Asp cys Asp Met Ala pro Gin Gin Leu Trp val 
305 310 31S 


His 


Ser 


3S 
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Leu Thr Glu Leu Leu Glu Asp Asn Asp lie val Leu lie sly Pro Arg 
32S 330 33S 

Lys Tyr val Asp Thr His Asn 11 • Thr Ala Glu Gin Phe Leu Asn Asp 
340 34 S 350 

pro Tyr Leu lie Glu Sir Leu Pro Glu Thr Ala Thr Asn Asn Asn pro 
355 3 B0 365 

Ser lie Thr ser Lys Gly Asn Zle ser Leu Asp Trp Arg Leu Glu His 
370 375 3»5 

Phe Lys Lys Thr Asp Asn Leu Arg Leu cys Asp ser pro phe Arg Tyr 
3BS 390 395 400 

phe Ser cys Gly Asn val Ala Phe ser Lys Glu Trp Leu Asn Lys Val 
405 4i0 415 

Gly Trp Phe asp Glu Glu Phe Asn His Trp Gly Gly Glu Asp val Glu 
420 4ZS 430 

Phe Gly Tyr Arg Leu Phe Ala Lys Gly Cys Phe Phe Arg val lie Asp 
* 435 440 445 

Gly Gly Met Ala Tyr His cln Glu Pro Pro Gly Lys Glu Asn Glu Thr 
450 455 460 

Asp Arg Glu Ala Gly Lys Ser lie Thr Leu Lys lie Val Lys Glu Lys 
465 4)0 4>S 480 

val Pro Tyr lie Tyr Arg Lys Leu Leu pro lie Glu Asp ser His He 



490 495 

lie Pro Ala Tyr Asn 
500 SOS 510 



His Arg lie pre Leu val ser lie Tgr lie pro Ala Tyr Asn cys Ala 
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ash Tyr lie cln Arg cys val Asp Sep Ala leu Asn sin Thr val val 
513 520 525 

Asp Leu Glu val cys lie Cys Asn Asp Cly Ser Thr Asp ash Thr Leu 
530 535 540 

Clu val lie Asn Lys Leu Tyr Cly Asn Atn Pro Arg val Arg lie Met 
54S 550 555 560 

ser Lys pro Asn Gly Gly He Ale $er Ale Ser Asn Ale Ala val ser 
565 570 575 

Phe Ala Lys Gly Tyr Tyr lie Gly Gin Leu Asp Ser Asp Asp Tyr Leu 
586 585 590 

Glu Pro Asp Ala val Glu Leu Cys leu Lys Glu Phe Leu Lys asp Lys 
595 600 605 

Thr Leu Ala Cys val Tyr Thr Thr ash arg Asn val Asn Pro Asp Gly 
610 615 620 

Ser leu He Ala Asn Gly Tyr Asn Trp Pro Glu Phe ser Arg Glu Lys 
625 630 635 640 

leu Thr Thr Ala Met lie Ala His Mis Phe Arg Met Phe Thr lie Arg 
645 650 655 

Ala Trp His leu Thr Asp Gly Phe Asn Glu Asn He Glu Asn Ala val 
660 665 670 

Asp Tyr asp Met Phe Leu Lys Leu Ser Glu val Gly Lys Phe Lys His 
67$ 680 68$ 

Leu Asn Lys lie cys Tyr Asn Arg val Leu His Cly Asp ash Thr ser 
690 695 700 
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lie Lys Lys Leu Gly lie Gin uys Lys Asn His Phe val Val Val Asn 
70S 710 715 720 

Gin Ser Leu Asn apq Gin Gly lie Asn Tyr Tyr Asn Tyr Asp Lys Phe 
725 730 735 

Asp Asp Leu Asp Glu Ser Arg Lys Tyr lie Phe Asn Lys Thr Ala Glu 
740 745 7S0 

Tyr Gin Glu Glu Met Asp lie Leu Lys Asp Leu Lys Leu lie Gin Asn 
755 760 763 

Lys Asp Ala 
770 

<210> 75 
<211> 696 
<212> PUT 

<2U> Pasteur ell a mil tod da 
<400> 75 

Met Asn Thr Leu Ser Gin Ala lie Lys Ala Tyr Asn ser Asn Asp Tyr 
IS 10 IS 

Glu Leu Ala Leu Lys Leu Phe Glu Lys ser Ala Glu Thr Tyr Gly Arg 
20 25 30 

Lys lie val Glu Phe Gin He He Lys cys Lys Glu Lys Leu ser Thr 
3$ 40 43 

Asn Ser Tyr Val Ser Glu Asp Lys Lys Asn Ser Val Cys Asp Ser Ser 
SO 53 60 

Leu Asp He Ala Thr Gin Leu Leu Leu Ser Asn Val Lys Lys Leu Thr 
65 70 7S 80 
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Leu Ser Glu Ser Glu Lys ash Ser leu 

DC 


Lys Asn 
90 


tys Trp 


Lys 


ser 


He 


Thr Gly Lys Lys Ser qlu ash Ala Glu 
100 10S 


lie Arg 


Lys val 


Glu 
110 


Leu 


val 


Fro Lys Asp Phe Pro Lys Asp Leu vel 

11* 13 D 

ill MW 


Leu Ala 


Pro Leu 

ax ? 


Pro 


Aip 


Bis 


val Asn Asp Phe Thr Trp TVr Lyi Asn 
130 13 5 


Arg Lys 




Leu 


Gly 


He 


Lys pro val Asn Lys Asn lie Gly Levi 
145 ISO 


ser He 

ISS 


He He 


Pro 


Thr 


Phe 
160 


asi\ Arg Ser Arg lie Leo Asp He Thr 
16S 


Leu Ala 

170 


Cys Leu 


val 


Asn 

175 


Gin 


lys Thr Asn Tyr Pro Phe Glu val val 
180 155 


val Ala 


Asp Asp 


Gly 
190 


ser 


Lys 


clu Asn Leu Leu Thr He He Arg Gin 
19S 200 


Tyr Glu 


Asn Lys 
26S 


Leu 


ASp 


He 


Arg T^r val Arg Gin Lys as£ Asn Gly 


Phe Gin 


Ala Ser 

220 


Ala 


Ala 


Arg 


Asn Met Gly Leu Arg Leu Ala Lys Tyr 
22S 230 


Asp Phe 
23S 


lie Gly 


Leu 


Leu 


1& 


Cys Asp Met Ala Pro Asn Pro Leu Trp 
24S 


val His 
2S0 


Ser Tyr 


val 


Ala 

255 


Glu 


Leu Leu Glu Asp Asp Asp Leu Thr He 
260 26S 


He Gly 


Pro Arg 


Lys 
270 


Tyr 


zle 
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Asp Thr Gin His lie Asp Pro Lys Asp Phe Leu Asn Asn Ala Ser Leu 
275 280 285 



Leu Glo Ser Leu Pro Glu val Lys Thr Asn Asn Ser val Ala Ala Lys 
290 29S 300 



Gly Glu Gly Thr Val Ser Leu Asp Trp Arg Leu Glu Girt Phe Glu Lys 
305 310 315 320 



Thr Glu Asn Leu Arg Leu ser Asp ser Pro Phe Arg Phe Phe Ala aU 
325 330 335 



Gly Asn val Ala Phe Ala Lys Lys Trp Leu Asn Lys Ser Gly phe Phe 
340 34$ 350 



Asp Glu Glu Phe Asn His Trp Gly Gly Glu Asp Val Glu Phe Gly Tyr 
3SS 360 365 



Arg Leu Phe Arg Tyr Gly Ser Phe Phe lys Thr He Asp Gly lie »*et 
370 375 380 



Ala Tyr His Gin Glu Pro Pro Gly Lys Glu Asn Glu Thr Asp Arg Glu 
385 390 395 400 



Ala Gly Lys Asn lie Thr Leu Asp zle net Arg Glu Lys val Pro Tyr 
405 410 415 



lie Tyr *rg Lys Leu Leu Pro lie Glu Asp ser His lie Asn Arg val 
4*0 425 430 



Pro Leu val ser lie Tyr lie Pro Ala Tyr Asn Cys Ala Asn Tyr He 
435 440 445 



Gin Are cys Val Asp ser Ala Leu Asn Gin Thr val val Asp Leu Glu 




455 



460 
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Val Cys lie cys Asn Asp Gly Ser Thr Asp Asn Thr Leu Glu Val He 
46S 470 47S 480 



Asn Lys Leu Tyr Gly Asn Asn pro Arg val Arg lie Met Ser Lys 
485 490 49S 



Pro 



Asn Gly Gly He Ala Ser Ala Ser Asn Ala Ala val Ser Phe Ala Lys 
500 505 510 

Gly Tyr Tyr lie Gly Gin Leu Asp ser Asp Asp Tyr Leu Gig Pro Asp 
515 520 525 

Ala val Glu Leu Cys Leu Lys Glu Phe Leu Lys Asp Lys Thr Leu Ala 
530 535 540 

Cys val Tyr Thr Thr Asn Arg Asn val Asn Pro Asp Gly ser Leu lie 
545 550 555 560 

Ala Asn Gly Tyr Asn Trp Pro Glu Phe ser Arg Glu Lys Leu Thr Thr 
S65 570 575 

Ala Met He Ala His His Phe Arg Met Phe Thr He Arg Ala Trp His 
SBO SBS $90 

Leu Thr Asp Gly Phe Asn Glu Lys He Glu Asn Ala Val Asp Tyr Asp 
595 600 60S 

Met Phe Leu Lys Leu Ser Glu val Gly Lys Phe Lys His Leu Asn Lys 
610 815 620 

xle Cys Tyr Asn Arg val Leu His Gly Asp Asn Thr ser lie Lys Lys 
625 630 635 640 

Leu cly lie Gin Lys Lys Asn His Phe val val val Asn Gin ser Leu 
645 650 655 
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Asn kra Gin Gly lie Thr Tyr Tyr Asn Tyr Asp Glu Phe Asp Asp Leu 
660 665 670 

Asp Glu Ser Arq Lys Tyr lie Phe Asn Lys Thr Ala Glu Tyr Gin Glu 
675 6W 6B5 

Glu lie Asp lie Leu Lys Asp lie 
690 695 

<210> 76 

<2U> 711 

<212> PRT 

<213> Pasteurella rajltocida 

<400> 76 

Met Asn Thr Leu ser Gin Ala Zle Lys Ala Tyr Asn ser Asn Asp Tyr 
1 5 10 15 

Gin Ltu Ala l«i Lys Leu Phe Glu igs Ser Ala Glu lie Tyr Gly Arg 

Lys lie val Glu Phe Gin lie Thr Lys Cys Lys Glu Lys Leu ser Ala 
35 40 45 

His Pro ser val Asn ser Ala His Leu ser val Asn Lys Glu Glu Lys 
50 55 60 

val Asn val Cys Asp ser pro Leu Asp He Ala Thr Gin Leu Leu Leu 
55 70 75 80 

Ser Asn val Lys Lys Leu val Leu ser Asp ser Glu Lys Asn Thr Leu 
85 90 95 

Lys Asn Lys Trp Lys Leu Leu Thr Glu Lys Lys Ser Glu Asn Ala Glu 
100 105 110 
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vil Arg Ala val Al* Leu Val Pro Lys Asp Phe Pro Lys 
115 120 125 


ASp 


Leu 


val 


Leu Ala Pro Leu Pro Asp His Val Asn Asp Phe Thr irp 
130 US 140 


Tyr 


Lys 


Lys 


Arg Lys Lys Arg Leu Gly lie Lys Pro Glu His Gin His 
14S ISO 155 


val 


Gly 


Leu 
160 


Ser XU lie val Ttir Tlir Pha Asn Arg Pro Ala 21 a Lou 
165 170 


Ser 


lit 
175 


Thr 


Leu Ala Cys Leu Val Asn Gin Lys Thr His Tyr Pro Phe 
1B0 IBS 


Glu 
190 


val 


He 


val Thr Asp Asp Gly Ser Gin Glu Asp Leu ser Pro lie 
195 ZOO 205 


He 


Arg 


Gin 


Tyr Glu Asn Lys Leu Asp lie Arg Tyr val Arg Gin Lys 
210 215 220 


Asp 


Tyr 


Gly 


Tyr Gin Leu Cys Ala val Arg Asn Leu Gly Leu Arg Hir 
215 230 215 


Ala 


Lys 


Tyr 
240 


Asp Phe val ser lie Leu Asp cys Asp Met Ala Pro Gin 
245 250 


Gin 


Leu 
2SS 


Trp 


Val His ser Tgr Leu Thr Glu Leu Leu Glu Asp Asn Asp 


lie 
270 


val 


Leu 


lie Gly Pro Arg Lys Tyr val Asp Thr His Asn He Thr 
27S 280 28S 


Ala 


Glu 


Gin 


Phe Leu Asn Asp Pro Tyr Leu lie Glu Ser Leu Pro Glu 
290 295 300 


Thr 


Ala 


Thr 
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Asn Asn Asn pro Ser xle Thr ser Lys Gly A$n He 
305 310 31S 


Ser 


Leu 


ASP 


is 


Arg Leu 61 u His Phe Lys lys Thr Asp Asn Leu Arg 
32S 330 


Leu 


cys 


ASD 

335 


ser 


Pro Phe Arg Tyr Phe Ser Cys Gly Asn val Ala Phe 
340 34S 


ser 


Lys 
350 


Glu 


Trp 


Leu Asn Lys Val sly Trp Phe Asp Glu Glu Phe Asn 


H1S 

365 


Trp 


Gly 


Gly 


6lu Asp Val 61 u Phe cly Tyr Arg Leu Phe Ala Lys 
370 375 360 


cly 


Cys 


Phe 


Phe 


Arg val He Asp Gly Gly Met Ala Tyr His Gin Glu 
385 390 395 


Pro 


Pro 


6ly 


400 


Glu Asn Glu Thr Asp Arg Glu Ala Gly Lys Ser He 
405 410 


Thr 


Leu 


SB 


lie 


val Lys Glu L£s val Pro Tyr xle Tjr Arg Lys Leu 


Leu 


Pro 
430 


He 


Glu 


Asp Ser His Xle His Arg xle Pro Leu val Ser xle 
435 440 


Tyr 
445 


He 


Pro 


Ala 


Tyr Asn Cys Ala Asn Tyr xle Gin Arg Cys val asp 
450 45S 460 


Ser 


Ala 


Leu 


Asn 


Gin Thr val val Asp Leu Glu val cys lie cys Asn 
465 470 475 


ASP 


Gly 


Ser 


Thr 
480 


Asp Asn Thr Leu Glu val Xle Asn Lys Leu Tyr Gly 
495 490 


Asn 


Asn 


Pro 
495 


Arg 
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Val arg He Met ser Lys Pro Asn cl^ Gly lie Ala ser Ala ser ash 



S00 SOS S10 

Ala Ala val Ser Phe Ala Lys Cly Tyr Tyr He Gly Gin teu Asp Ser 
SIS 520 S25 

Asp Asp Tyr teu Glu Pro asp Ala val c1u Leu cys Leu Lys Glu Phe 
S30 Si! S40 



Leu tys Asp Lys Thr Leu Ala cys val Tyr Thr Thr Asn Arg Asn val 
S4S S50 SSS 560 

Asn Pro Asp Gly Ser Leu He Ala Asn Gly Tyr Asn Trp pre Glu Phe 
S6S 570 57 S 

Ser Arg Glu Lys Leu Thr Thr Ala Met Xle Ala His His Phe Arg Met 
$80 585 590 

Phe Thr lie Arg Ala Trp His Leu Thr Asp Gly Phe Asn du Asn He 
S95 600 60S 

Glu Asn Ala val Asp Tyr Asp Met Phe Leu Lys Leu Ser Glu val Gly 
610 615 620 

Lys Phe Lys His Leu Asn Lys lie cys Tyr Asn Arg val Leu His Gly 
625 630 635 640 

Asp Asn Thr ser He Lys Lys Leu Gly He Gin Lys Lys Asn His Phe 
645 650 6SS 

val val val Asn Gin Ser Leu Asn Arg Gin Gly lie Asn Tyr Tyr Asn 

665 67C 



660 665 670 

Tyr Asp Lys Phe Asp Asp Leu Asg Glu Ser Arg Lys Tyr He Phe Asn 
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lys Thr Ala Glu Tyr Gin Glu Glu Met Asp He Leu Lys asp Leu Lys 
690 69S 700 



Leu He Gin Asn Lys Asp Ala 
70S 710 



<210> 77 

<2U> 696 

<212> PRT 

<2U> Pasteurella nultocidi 

<4O0> 77 

Het Asn Thr Leu Ser Gin Ala He Lys Ala Tyr Asn Ser Asn Asp Tyr 
1 5 10 15 



Glu Leu Ala Leu Lys leu the Glu Lgs Ser Ale Glu Thr Tyr cly Arg 



Lys He Val Glu Phe Gin He He Lys cys Lys Glu Lys Leu Ser Thr 
35 40 45 



Asn ser Tyr val Ser Glu Asp Lys Lys Asn ser val cys Asp Ser Ser 
SO 5V 60 



Leu asp He Ala Thr Gin Leu Leu Leu Ser Asn Vil Lys Lys Leu Thr 
6S 70 75 80 



Leu ser Glu ser Glu Lys asn Ser Leu Lys Asn lys Trp Lys Ser He 
85 90 95 



Thr Gly Lys Lys Ser Glu Asn Ala Glu He Arg Lys val Glu Leu val 

ioo 105 no 



Pro Lys Asp Phe Pro Lys Asp Leu vil Leu Ala Fro Leu Pro Asp His 




120 
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val Asn Asp Phe Thr Trp Tyr Lys Asn Arg Lys Lys Ser 
130 K 135 " 140 


Leu 


Gly 


He 


Lys Pro val ash Lys Asn lie Gly Leu Ser lie lie lie 
145 150 155 


pro 


Thr 


Phe 
160 


Asn Arg ser Arg lie Leu Asp lie Thr Leu Ala cys Leu 
165 170 


val 


Asn 
17S 


Gin 


Lys Thr Asn Tyr Pro Phe Glu val val val Ala Asp Asp 
MO 185 


Si 


Ser 


Lys 


Glu Asn Leu Leu Thr lie val Gin Lys ivr Glu Gin Lys 
195 200 205 


Leu 


ASp 


He 


Lys Tyr Val Arg Gin Lys Asp Asn Gly Phe Gin Ala ser 

215 220 


Ala 


Ala 


Arg 


Asn Met Gly Leu Arg Leu Ala Lys Tyr Asp Phe lie Gly 
225 230 235 


Leu 


Leu 


558 


Cys Asp Met Ala pro Asn pro Leu Trp val His ser Tyr 
245 250 


val 


Ala 
255 


GlU 


Leu Leu Glu Asp Asp Asp Leu Thr zle lie Gly Pro Arg 
260 265 


270 


Tyr 


lie 


Asp Thr Gin His Zle A$p Pro Lys Asp Phe Leu ash Asn 
275 280 265 


Ala 


ser 


Leu 


Leu 6lu ser Leu Pro Glu val Lys Thr Asn Asn ser val 
290 295 300 


Ala 


Ala 


Lys 


Gly Glu Gly Thr val ser Leu Asp Trp Arg Leu Glu Gin 
30* 310 315 


Phe 


Glu 


Lys 
320 
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Thr Glu Asn Leu Arg leu $er asp ser Pro Phc Arg Phe Phi Ale Ala 
32$ 330 335 

Gly Asn val Ala Phe Ala Lys tys Trp Leu Asn Lys ser Gly phe Phe 
340 345 330 

Asp Clu Glu Phe Asn His Trp Gly Gly Clu Asp Val Glu Phe Gly Tyr 
3SS 360 36S 

Arg teu phe Arg Tyr Gly ser Phe Phe Lys Thr lie Asp Gly He Met 

Ala Tyr His Gin Glu Pro Pro Gly Lys Glu Asn Glu Thr Asp Arg clu 
385 390 39S 400 

Ala Gly Lys Asn lie Thr Leu Asp lie Met Arg Glu Lys val Pro Tyr 
40S 410 41S 

lie Tyr Arg Lys teu Leu Pro lie Glu Asp Ser His lie ASn Arg val 
4*0 425 430 

pro Leu v«l ser xle Tyr He Pre Ala Tyr Asn Cys Ala Asn Tyr lie 
435 440 445 

Gin Are Cys val Asp Ser Ala Leu Asn Gin Thr val Val Asp Leu Glu 
450 455 4S0 

val Cys Xle cys Asn Asp Gly ser Thr Asp Asn Thr Leu Glu val lie 
465 470 475 480 

Asn Lys Leu Tyr Gly Asn Asn Pro Arg val Arg Xle Met ser lys Pro 
485 490 495 



Asn Gly Gly Xle Ala Ser Ala ser Asn Ala Ala val ser Phe Ala Lys 

S00 SOS 510 
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Gly Tyr Tyr lie Cly Gin Leu Asp Ser Asp Asp Tyr Leu Glu Pro Asp 
515 520 525 

Ala val Gl j Leu cys Leu Lys Glu Phe Leu Lys Asp Lys Thr Leu Ala 
S30 SJ5 540 

Cys Val Tyr Thr Thr Asn Arg Asn val Asn Pro Asp Gly ser Leu lie 
S4S 550 555 560 

Ala Asn Gly Tyr Asn Trp Pro Glu Phe ser Arg Glu Lys Leu Thr Thr 
56S 570 575 

Ala Met lie Ala Mis His Phe Arg Met Phe Thr Ila Arg Ala Trp His 
580 585 S90 

Leu Thr A|| Gly Phe Asn Glu L^s lie elu Asn Ala val Asp Tyr Asp 

Met Phe Leu Lys Leu Ser Glu val Gly Lys Phe Lys His Leu Asn Lys 
610 615 620 

lie cys Tyr Asn Arg val Leu His Gly Asp Asn Thr ser lie Lys Lys 
625 630 63S 640 

Leu Gly He Gin Lys Lys Asn Mis Phe val val Val Asn Gin Ser Leu 
645 650 655 

Asn Arg Gin Gly lie Thr Tyr Tyr Asn Tyr Asp Glu Phe Asp Asp Leu 
665 665 670 

Asp Glu ser Arg Lys Tyr tie Phe Asn Lys Thr Ala Glu Tyr Gin Glu 
675 660 685 

Glu lie Asp lie Leu Lys Asp He 
690 w 7 69§ 
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<210> 78 
<2U> 40 
<Z12> PftT 

c213> Pasteurella oultocida 
<400» 78 

Asn Lys leu Asp lie Arg Tyr val Arg Gin Lys Asp ash Gly Phe Gin 
IS 10 15 



Ala &er Ala Ala Arg asn Hat Gly Leu Arg Leu Ala Lys Tyr Asp Phe 
20 25 30 



lit Gly Leu Leu Asp CyS A5p Met 
35 40 



<210> 79 
<2U> 40 
<212> PRT 

<lli> Pasteur ell a multocida 
<400> 79 

Gin Lys Leu Asp lie Lys Tyr val Arg Sin Lys Asp Tyr Gly Tyr Gin 
IS 10 15 



Leu cys Ala val Arg Asn Leu Gly Leu Arg Thr Ala Lys Tyr Asp phe 
20 25 30 

val 5«r He Leu Asp cys Asp Met 
35 «0 



<210> 80 

<211> 40 

<212> PUT 

<213> Meleagris gallopavp 

<400> B0 
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Glu Lys Leu asp He Lys Tyr Val Arg Gin lys Asp Tyr Gly Tyr Gin 
1 S 10 15 

Leu cys Ala val Arg Asn Leu Gly Leu Arg Thr Ala Lys Tyr Asp Phe 

val ser lie teu Asp cys as p Met 
IS 40 

<210> 81 

<2U> 36 

<212> PRT 

<213> Goose 

<40O> 81 

val Asp lie Lys Tyr val Arg Gin cys Asp Tyr Gly Tyr Gin Leu Cys 
15 10 IS 

Ala val Arg Asn Leu Gly Leu Arg Thr Ala Lys Tyr Asp Phe val ser 

20 2S 30 

He Leu A|p Cys 

<210> B2 

<211> 33 

<212> PRT 

<213> sea lion 

<400> 82 

Lys Tyr val Arg Gin Lys Asp Tyr Gly Tyr Gin Leu Cys Ala val Arg 
15 10 IS 

Asn Leu Gly Leu Arg Thr Ala Lys Tyr Asp Phe val Ser lie Leu Asp 
20 25 30 
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cys 




<210> 


n 


<zu> 


3> 


<2L2> 


PRT 


<2ii> 


Artificial sequence 


<22(t> 


Consensus of S£Q ID Nos: 78-82 


<223> 


<220> 




<221> 


misc_feature 


<222> 


C12)^(12> 


<22J> 


Xaa can be any naturally occurring amino acid 


<220> 




<221> 


rots creature 


<222> 


(20)..<2p> 


<223> 


xaa can be any naturally occurring amino add 


<220> 




<221> 


m1sc_f feature 


<222> 


oo>..oo> 


<223> 


xaa can be any naturally occurring amino acid 


<400> 


83 


Asp lie lys Tyr Val Arg Gin tys Asp T^r Sly xaa Gin Leu C|s Ala 


val Arg Asn xaa 61 y leu Arg Thr Ala Lys Tyr asp Phe xaa ser lie 




20 2S 30 


Leu ASP C£S 


<210> 


84 


<2LL> 


703 


<212> 


PUT 


<213> 


Pasteurella myltodda 
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<400> S4 








Net Asn Thr leu ser Gin Ala lie Lys Ala TVr ash Ser 
1 5 10 


Asn 


ASP 
IS 


Tyr 


Gin Leu Ala Leu lyi Leu the Glu Lys ser Ala Glu Xle 


JO 


cly 


Arg 


Lys lie val Glu Phe Gin Xle Thr Lys cys Lys Glu Lys 
35 40 45 


Leu 


Ser 


Ala 


His Pro ser val Asn Ser Ala Kis Leu Ser Val Asn tys 
50 SS 60 


Glu 


Glu 


Lys 


val ash val Cys Asp ser Pro Leu Asp lie Ala Thr Gin 
65 70 ¥ 75 


Leu 


Leu 


Leu 
60 


ser asci val Lys Lys Leu val Leu ser asp ser Glu Lys 
as 90 


Asn 


Thr 
95 


Leu 


Lys Asn Lys Trp Lys Leu Leu Thr Glu Lys Lys Ser Glu 
100 105 


Asn 
110 


Ala 


Glu 


val Arg Ala Val Ala Leu val Pro Lys Asp Phe Pro Lys 
US 120 125 


A*p 


Leu 


val 


Leu Ala Pro Leu pro Asp His V»l Asn Asp Phe Ttir Trp 
130 MS 140 


Tyr 


Lys 


Lys 


Aro Lys Lys Arg Leu Gly He Lys Pro Glu His Gin Mis 
145 150 155 


val 


Gly 


Leu 
160 


ser He xle val Thr Thr Phe Asn Arg Pro Ala lie Leu 
16S 170 


Ser 


lie 

175 


Thr 
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leu aU cys Leu vil Asn Gin lys Thr His Tyr Pro Phe Glu val lie 
ISO US 150 

val Thr asp Asp Gly Ser Gin Glu asp Leu Ser Pro Xle lie Arg Gin 
195 200 205 

Tyr Glu Asn lys Leu asp lie Arg Tyr val Arg Gin Lys asp Tyr Gly 
210 215 220 

3r Gin leu cys Ala val Arg A$n Leu Gly Leu Arg Thr Ala Lys Tyr 
S 230 235 240 

Asp Phe val ser lie Leu Asp cys Asp Met Ala Pre Gin Gin Leu Trp 
245 250 255 

val His ser Tyr Leu Thr Glu Leu Leu Glu Asp Asp Asp Leu Thr He 
260 265 * v v 27Q 

lie Gly Pro Arg Lys Tyr lie Asp Thr Gin His lie Asp Pro Lys Asp 
275 280 285 

Phe Leu Asn Asn Ala Ser Leu Leu Glu Ser Leu Pro Glu val Lys Thr 
290 295 300 

Asn Asn Ser val Ala Ala Lys Gly Glu Gly Thr val Ser Leu Asp Trp 
305 310 31S 320 

Arg Leu Glu Gin Phe Glu Lys Thr clu Asn leu Arg Leu Ser Asp ser 
325 330 335 

pro Phe Arg phe Phe Ala Ala Gly Asn val Ala Phe Ala Lys Lys Trp 
5*0 34S 350 



UNITED STATES PATENT AND TRADEMARK OFFICE 

CERTIFICATE OF CORRECTION 



PATENT NO. : 7,223,571 B2 

APPLICATION NO. : 10/642248 
DATED : May 29, 2007 



Page 27 of 32 



INVENTORY) : Paul DeAngelis and Wei Jing 

It is certified that error appears in the above-identified patent and that said Letters Patent is 
hereby corrected as shown below: 



Leu Asn Lys Ser Gly Phe Phe Asp Glu Glu Phe Asn His Trp 
355 365 365 



Glu Asg Val Glu Phe Gly Tyr Arg Leu Phe Arg Tyr Gly Ser Phe Phe 



Lys Thr lie Asp Gly lie Met Ala Tyr His Gin Glu Pro Pro Gly Lys 
US 390 395 400 



Glu Asn Glu Thr AS| Arg Glu Ala Gly Ljs Asn lie Thr Leu asj He 



Met Arg Glu Lys val Pre Tyr lie Tyr Arg Lys Leu Leu pro He Glu 
420 425 430 



Asp Ser His He Asn Arg val Pro Leu val Ser lie Tyr He Pro Ala 
435 440 445 



Tyr asa cys Ala Asn Tyr He Gin Arg cys val Asp Ser Ala Leu Asn 
4S0 4S5 460 



Gin Thr val val Asp Leu Glu val cys lie cys Asn Asp Gly ser Thr 
465 470 475 480 



Asp Asn Thr Leu Glu val He Asn Lys Leu Tyr Gly asr Asn pro 
485 490 495 



val Arg He Met ser Lys Pro Asn Gly Gly He Ala ser Ala ser Asn 
500 505 510 



Ala Ala val Ser Phe Ala Lys Gly Tyr Tyr lie Gly Gin Leu Asp ser 
515 520 52$ 



Asp Asp Tyr Leu Glu Pro asp Ala Val Glu Leu Cys Leu Lys Glu Phe 




S40 
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Leu Lys Asp lys Thr Leu Ala Cys Val Tyr Thr Thr Asn Arg Asn Val 
545 550 555 560 

xsn Pro Asp Sly Ser Leu lie Ala Asn sly Tyr Asn Trp Pro Glu Phe 
565 575 575 

Ser Arg Glu Lys Leu Thr Thr Alt Met lie Ala His Mis Phe Arg net 
SB0 585 590 

Phe Thr He Arg Ala Trp His Leu Thr Asp Gly Phe Asn Glu Lys He 
595 600 60S 

Glu Asn Ala val Asp Tyr asp Met Phe Leu Lys Leu ser Glu val Gly 
610 615 620 * 

Lys Phe Lys His Leu Asn Lys He Cys Tyr Asn Arg val Leu His Gly 
625 630 635 640 

Asp ash Thr ser lie Lys Lys Leu Gly He Gin Lys Lys Asn His Phe 
645 650 655 

val val val Asn Gin ser Leu Asn Aro Gin Gly lie Thr Tyr Tyr Asn 
660 665 670 

Tyr A$P 675 AfP ** P LeU 680 6lU l/S 5Ss Phft AS " 

Lyt I5T Ala clu J V 6ln 6lu Glu He Asp zle Leu Lys asp lie 
690 695 700 

<210> 8S 

<211> 70S 

<212> PRT 

<213> Pasteurella multoctda 

<400> BS 
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Met Asn Thr Leu ser Gin Ala lie Lys All Tyr Asn Ser ash Asp Tyr 
1 S 10 15 

Glu Leu Ala Leu Lys Leu Phe Glu l^s Ser All Glu Thr T^r Gly Arg 

Lys lie val Glu phe Bin He He Lys cys Lys Glu Lys Leu Ser Ttir 
55 40 45 

Asn ser Tyr val Ser Glu Asp Lys Lys Asn Ser val cys Asp ser Ser 

SO 55 60 

Leu Asp lie Ala Thr Gin Leu Leu Leu ser Asn val Lys Lys Leu Thr 
6S 70 75 80 

Leu Ser Glu Ser Glu Lys Asn Ser Leu Lys Asn Lys Trp Lys Ser lie 
65 90 95 

Thr Gly Lys Lys Ser Glu Asn Ala Glu zle Arg lys val Glu Leu val 
100 105 120 

pro Lys Asg Phe Pro Lys Asp Leu Val Leu Ala Pro Leu Pro Asp his 



115 120 US 

val Asn Asp Phe Thr Trp Tyr Lys Asn Arg Lys Lys ser Leu Gly lie 
130 135 140 



Lys Pro val Asn Lys Asn zle Gly Leu ser lie zle lie Pro Thr phe 

145 ISO 155 160 

Asn Arg Ser Arg lie Leu Asp lie Thr Leu Al* Cys Leu Val Asn Gin 
165 170 175 

Lys Thr Asn Tyr Pro Phe Glu val val val Ala Asp Asp Gly ser Lys 
180 18S 196 
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Glu Asn Leu Leu Thr lie val Gin Lys Tyr Glu Gin Lys Leu Asp lie 
195 200 205 



Lys Tyr val Arg Gin Lys Asp Asn Gly Phe Gin Ala Ser Ala Ala Arg 
210 21S 220 



Asn Met Gly Leu Arg Leu Ala Lys Tyr Asp phe lie Gly Leu Leu Asp 
225 230 K 235 240 

cys Asp Met Ala Pro Asn pro Leu Trp Val His Ser Tyr val Ala Glu 

24S 250 255 

Leu Leu Leu Glu Asp Asn Asp lie val Leu He Gly Pro Arg Lys Tyr 
260 265 275 

val Asp Thr His Asn lie Thr Ala Glu Gin Phe Leu Asn Asp pro Tyr 
275 2B0 285 

Leu He Glu Ser Leu Pro Glu Thr Ala Thr Asn Asn Asn Pro Ser lie 
290 295 300 

Thr Ser Lys Gly Asn He Ser Leu Asp Trp Are Leu Glu His phe Lys 
305 310 315 320 

Lys Thr Atp Asn Leu Arg Leu cys Asp Ser Pro Phe Arg Tyr Phe ser 
325 330 )3S 



Cys Gly Asn val Ala Phe Ser Lys Glu Trp Leu Asn Lys val Gly Trp 
340 345 350 

Phe Asp Glu Glu Phe Asn His Trp Gly Gly Glu Asp val Glu Phe Gly 
355 360 365 

Tyr am Leu Phe Ala Lys Gly cys Phe Phe Arg val xle Asp Gly Gly 
370 375 380 
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Met Ala Tyr His Gin Glu pro pro Gly Lys Glu Asn Glu Thr Asp Arg 
38S 390 395 400 



Glu Ala Gly Lys Ser lie Thr Leu tys He Val Lys Gin Lys Val Pro 
405 410 41$ 



Tyr lie Tyr Aro Lys Leu Leu Pro He Glu Asp Ser His lie His Arg 
420 42S 430 



He Pro Leu val Ser He Tyr lie Pro Ala Tyr Asn cys Ala Asn Tyr 
435 440 44S 



He Gin Arg Cys val Asp Ser Ala Leu Asn Gin Thr val Val Asp Leu 
4SO 455 460 



Glu val Cys He cys Asn Asp Gly ser Thr Asp Asn Thr Leu Glu val 
465 470 475 460 



lie Asn Lys Leu Tyr Gly Asn asm Pro Arg val Arg He Met Ser Lys 
4BS 495 49S 



Pro Asn Gly Gly He Ala ser Ala Ser Asn Ala Ala val ser Phe Ala 
SOD 505 510 



Lys Gly Tjr Tyr He Gly Gin Leu Asp Ser Asp Asp T^r Leu clu pro 



Asp Ala val Glu Leu cys Leu Lys Glu Phe Leu Lys Asp Lys Thr Leu 
530 535 S40 



Ala cys val Tyr Thr Thr Asn Arg Asn Val Asn Pro Asp Gly Ser Leu 
545 550 55S 560 



He Ala Asn Gly Tyr Asn Trp Pro Glu phe Ser Arg Glu Lys Leu Ttir 




570 



575 
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Thr Ala net He Ala Mis His Phe Aru Hct Phe Thr He Arg Ala Trp 
S80 SBS 590 



His Leu Thr Asp Sly Phe Asn 6lu Asn lie Glu Asn Ala val Asp Tyr 
59S 600 60S 



Asp Mat Phe Leu Lys Leu Ser Glu val Gly Lys Phe Lys Mis Leu asn 
610 61S 620 



Lys lie cys Tyr Asn An val Leu Hij sly Asp Asn Thr ser He Lys 
62$ 630 $il 640 



Lys Leu Gly He Gin Lys Lys asn Mis Phe Val val val Asn Gin ser 
«5 650 655 



Leu Asn Aro 6]n Gly He Asn Tyr Tyr Asn Tyr Asp Lys Phe Asp Asp 



Leu Asp Glu Ser Arg Lys Tyr lie Phe Asn Lys Thr Ala Glu Tyr Gin 
675 680 685 



Glu Glu Met Asp Xlc Leu Lvs Asp Leu Lys Leu Xl« Gin Asn Lys Asp 
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